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研究成果の概要（英文）：Although DALM (Double-Array Language Model) is a fast and compact 
implementation of ngram language models, it fails to fully capitalize on quantization techniques for
 values of model parameters such as probabilities of ngrams, because of a structual limitation: it 
stores values and indexes in the common array. In this study, we developed some variants of DALM 
which have separate arrays for values and indexes and can exploit benefits of quantization. We 
investigated basic characteristics of DALM empirically and propose "partly transposed double-array" 




























































































































 図2 ダブル配列を用いた言語モデル実装 
 























































































































































































































































































  図7 ベクトルbinning法の評価 
 
＜引用文献＞ 
[1] Aoe, Jun-ichi. 1989. An efficient 
digital search algorithm by using a 
double-array structure, IEEE 
Transactionson Software Engineering, 
Vol. 15, No. 9, pp. 1066–1077.  
[2] Federic,M.and N.Bertoldi. 2006. How 
many bits are needed to store 
probabilities for phrase- based 
translation? In StatMT06, pp.94-101. 
[3] Heafield, Kenneth. 2011. KenLM: Faster 
and Smaller Language Model Queries. In 







〔雑誌論文〕（計 1 件） 
① Jun-Ya Norimatsu, Makoto Yasuhara, Toru 
Tanaka and Mikio Yamamoto. 2016. A Fast 
and Compact Language Model 
Implementation Using Double-Array 
Structures. ACM Transactions on Asian 
and Low-Resource Language Information 
Processing (TALLIP), Vol.15, Issue 4, 
27 pages, June 2016. 
 
〔学会発表〕（計 3 件） 
① 石井瑛彦, 芳賀駿平, 竹中孝介, 大隅賢




② 竹中孝介, 芳賀駿平, 山本幹雄. 2017. 
部分転置ダブル配列を用いたngram言語
モデルの実装. 言語処理学会第23回年次
大会, P13-3. pp.663-666, March 2017. 
③ 芳賀俊平, 谷口正訓, 山本幹雄. 部分転
置ダブルアレイを用いたngram言語モデ
ルの検討. 第30回人工知能学会全国大会. 














 乾 孝司（INUI, Takashi） 
筑波大学・システム情報系・准教授 
 研究者番号： 60397031 
 
(3)研究協力者 
 乘松 潤矢（NORIMATSU, Jun-ya) 
 谷口 正訓（TANIGUCHI, Masanori) 
 芳賀 俊平 (HAGA, Shumpei) 
  大隅 賢二（OSUMI, Kenji) 
  竹中 孝介（TAKENAKA, Kousuke) 
 石井 瑛彦 (ISHII, Akihiko) 
 
